WHAT IS CLAIMED IS: 

1 . A thermal actuator comprising: 
a substrate having a surface; 

a first support and a second support disposed on the surface and 
extending orthogonally therefrom; 

a beam extending between the first support and the second support, 
the beam having a first side, a second side, a beam length and a beam mid- 
point, the beam being substantially straight along the first side; 

the beam comprised of a plurality of beam segments, each beam 
segment of the plurality of beam segments having a beam segment neutral 
axis, the beam thus forming a corresponding plurality of beam segment 
neutral axes; 

wherein the plurality of beam segment neutral axes corresponding to 
the beam vary along the beam length based on a predetermined pattern; 

so that a heating of the beam causes a beam buckling and the beam 
mid-point to translate in a predetermined direction generally normal to and 
outward from the second side. 

2. The thermal actuator of claim 1, the predetermined pattern 
characterized in that, along the beam length from the first support to the beam 
mid-point, beam segment neutral axes corresponding to successive beam 
segments are not offset towards the first side and at least sometimes are 
offset towards the second side, and along the beam length from the beam 
mid-point to the second support, beam segment neutral axes corresponding to 
successive beam segments are not offset towards the second side and at 
least sometimes are offset towards the first side. 
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3. The thermal actuator of claim 2, the heating of the beam provided by 
an included heater layer disposed on the surface, the heater layer coupled to 
a heater layer input and a heater layer output. 

4. The thermal actuator of claim 2, the heating of the beam provided by a 
beam heater current supplied by an included beam input and beam output. 

5. The thermal actuator of claim 2, wherein the beam is fabricated of a 
low-conductivity material of either monocrystalline silicon or polycrystalline 
silicon. 

6. The thermal actuator of claim 2, wherein the beam is fabricated in a 
device layer of a silicon-on-insulator wafer. 

7. The thermal actuator of claim 2, wherein the beam comprises exactly 
five (5) beam segments. 

8. The thermal actuator of claim 2, wherein the beam comprises a 
plurality (n) of beam segments, where n does not equal 5. 

9. The thermal actuator of claim 2, wherein the beam comprises exactly 
three (3) beam segments having substantially parallel sides. 

10. The thermal actuator of claim 2, wherein the beam comprises exactly 
two (2) beam segments that are substantially equal with respect to their 
corresponding beam segment lengths and beam segment widths. 
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11. A thermal actuator comprising: 
a substrate having a surface; 

a first support and a second support disposed on the surface and 
extending orthogonally therefrom; 

a plurality of beams extending in parallel between the first support and 
the second support, thus forming a beam array; 

each beam of the beam array having a first side, a second side, a 
beam length and a beam mid-point, each beam being substantially straight 
along its first side; 

each beam of the beam array comprised of a plurality of beam 
segments, each beam segment of the plurality of beam segments having a 
beam segment neutral axis, each beam thus forming a corresponding plurality 
of beam segment neutral axes; 

wherein the plurality of beam segment neutral axes corresponding to 
each beam vary along the beam length based on a predetermined pattern; 

an included coupling beam extending orthogonally across the beam 
array to couple each beam of the beam array substantially at the 
corresponding beam mid-point; 

so that a heating of the beam array causes a beam array buckling and 
the coupling beam to translate in a predetermined direction generally normal 
to and outward from the second sides of the array beams. 
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12. The thermal actuator of claim 11, the predetermined pattern 
characterized in that, along the beam length from the first support to the beam 
mid-point, beam segment neutral axes corresponding to successive beam 
segments are not offset towards the first side and at least sometimes are 
offset towards the second side, and along the beam length from the beam 
mid-point to the second support, beam segment neutral axes corresponding to 
successive beam segments are not offset towards the second side and at 
least sometimes are offset towards the first side. 

13. The thermal actuator of claim 12, the heating of the beam array 
provided by an included heater layer disposed on the surface, the heater 
layer coupled to a heater layer input and a heater layer output. 

14. The thermal actuator of claim 12, wherein each beam of the beam 
array is heated by a beam heater current supplied by an included beam input 
and beam output, thus forming the heating of the beam array. 

15. The thermal actuator of claim 12, wherein each beam of the beam 
array is fabricated of a low-conductivity material of either monocrystalline 
silicon or polycrystalline silicon. 

16. The thermal actuator of claim 12, wherein each beam of the beam 
array is fabricated in a device layer of a silicon-on-insulator wafer. 

17. The thermal actuator of claim 12, wherein each beam of the beam 
array comprises exactly five (5) beam segments. 

18. The thermal actuator of claim 12, wherein each beam of the beam 
array comprises a plurality (n) of beam segments, where n does not equal 5. 
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19. The thermal actuator of claim 12, wherein the beam array comprises 
exactly three (3) beams. 

20. The thermal actuator of claim 12, wherein the beam array comprises a 
plurality (n) of beams, where n does not equal 3. 

21 . An optical waveguide switch comprising a thermal actuator, the thermal 
actuator comprising: 

a substrate having a surface; 

a first support and a second support disposed on the surface and 
extending orthogonally therefrom; 

a beam extending between the first support and the second support, 
the beam having a first side, a second side, a beam length and a beam mid- 
point, the beam being substantially straight along the first side; 

the beam comprised of a plurality of beam segments, each beam 
segment of the plurality of beam segments having a beam segment neutral 
axis, the beam thus forming a corresponding plurality of beam segment 
neutral axes; 

wherein the plurality of beam segment neutral axes corresponding to 
the beam vary along the beam length based on a predetermined pattern; 

so that a heating of the beam causes a beam buckling and the beam 
mid-point to translate in a predetermined direction generally normal to and 
outward from the second side. 
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22. The optical waveguide switch of claim 21 , the predetermined pattern 
characterized in that, along the beam length from the first support to the beam 
mid-point, beam segment neutral axes corresponding to successive beam 
segments are not offset towards the first side and at least sometimes are 
offset towards the second side, and along the beam length from the beam 
mid-point to the second support, beam segment neutral axes corresponding to 
successive beam segments are not offset towards the second side and at 
least sometimes are offset towards the first side. 

23. The optical waveguide switch of claim 22, the heating of the beam 
provided by an included heater layer disposed on the surface, the heater 
layer coupled to a heater layer input and a heater layer output. 

24. The optical waveguide switch of claim 22, the heating of the beam 
provided by a beam heater current supplied by an included beam input and 
beam output. 

25. The optical waveguide switch of claim 22, wherein the beam is 
fabricated of a low-conductivity material of either monocrystalline silicon or 
polycrystalline silicon. 

26. The optical waveguide switch of claim 22, wherein the beam is 
fabricated in a device layer of a silicon-on-insulator wafer. 

27. The optical waveguide switch of claim 22, wherein the beam 
comprises a plurality (n) of beam segments, where n does not equal 5. 

28. The optical waveguide switch of claim 22, wherein the beam 
comprises exactly five (5) beam segments. 
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29. The optical waveguide switch of claim 22, wherein the beam 
comprises exactly three (3) beam segments having substantially parallel 
sides. 

30. The optical waveguide switch of claim 22, wherein the beam 
comprises exactly two (2) beam segments that are substantially equal with 
respect to their corresponding beam segment lengths and beam segment 
widths. 
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31 . An optical waveguide switch comprising a thermal actuator, the thermal 
actuator comprising: 

a substrate having a surface; 

a first support and a second support disposed on the surface and 
extending orthogonally therefrom; 

a plurality of beams extending in parallel between the first support and 
the second support, thus forming a beam array; 

each beam of the beam array having a first side, a second side, a 
beam length and a beam mid-point, each beam being substantially straight 
along its first side; 

each beam of the beam array comprised of a plurality of beam 
segments, each beam segment of the plurality of beam segments having a 
beam segment neutral axis, each beam thus forming a corresponding plurality 
of beam segment neutral axes; 

wherein the plurality of beam segment neutral axes corresponding to 
each beam vary along the beam length based on a predetermined pattern; 

an included coupling beam extending orthogonally across the beam 
array to couple each beam of the beam array substantially at the 
corresponding beam mid-point; 

so that a heating of the beam array causes a beam array buckling and 
the coupling beam to translate in a predetermined direction generally normal 
to and outward from the second sides of the array beams. 
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32. The optical waveguide switch of claim 31 , the predetermined pattern 
characterized in that, along the beam length from the first support to the beam 
mid-point, beam segment neutral axes corresponding to successive beam 
segments are not offset towards the first side and at least sometimes are 
offset towards the second side, and along the beam length from the beam 
mid-point to the second support, beam segment neutral axes corresponding to 
successive beam segments are not offset towards the second side and at 
least sometimes are offset towards the first side. 

33. The optical waveguide switch of claim 32, the heating of the beam 
array provided by an included heater layer disposed on the surface, the 
heater layer coupled to a heater layer input and a heater layer output. 

34. The optical waveguide switch of claim 32, wherein each beam of the 
beam array is heated by a beam heater current supplied by an included beam 
input and beam output, thus forming the heating of the beam array. 

35. The optical waveguide switch of claim 32, wherein each beam of the 
beam array is fabricated of a low-conductivity material of either 
monocrystalline silicon or polycrystalline silicon. 

36. The optical waveguide switch of claim 32, wherein each beam of the 
beam array is fabricated in a device layer of a silicon-on-insulator wafer. 

37. The optical waveguide switch of claim 32, wherein each beam of the 
beam array comprises a plurality (n) of beam segments, where n does not 
equal 5. 
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38. The optical waveguide switch of claim 32, wherein each beam of the 
beam array comprises exactly five (5) beam segments. 

39. The optical waveguide switch of claim 32, wherein the beam array 
comprises a plurality (n) of beams, where n does not equal 3. 

40. The optical waveguide switch of claim 32, wherein the beam array 
comprises exactly three (3) beams. 
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